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N
ICOTIANA tabacum has several advantages over many other naturally self-pollinated plants for the study of the inheritance of quantitati~;e characters. Although normally self-fertilized, cross-pollination can b4 readily accomplished. A multi-flowered inflorescence makes it possible for a tobacco plant to receive pollen from a large number of other plants. In addition a large number of seeds are obtained per pollination (approximately 4000 in some varieties).
These attributes of tobacco allow various combinations of crossed and selfed progeny from which components of genotypic variance may be estimated.
Most of the work reported previously on quantitative genetic studies in the genus Nicotiana has 'been on species other than N. tabacum (common tobacco). A previous report on tobacco by Robinson et al. (5) indicated large amounts of additive genetic variance and no dominance variance for all characters considered in four populations involving crosses of different varieties. Their estimates were obtained under the assumption of no epistasis. By the use of selfed material in combination with crossed material in the present study a portion of the epistatic variance can also be estimated.
MATERIALS AND METHODS
Two commercial varieties of tobacco, Hicks Broadleaf (hereafter referred to as Hicks) and Coker 139 (designated as C139) were chosen as source material for this study. Hicks is intermediate in yield, of good quality, and susceptible to black shank, a disease caused by the soil-borne fungus Phytophthora parasitica var. nicotianae. C139 is high yielding, low in flavor and aroma, and resistant to black shank.
A single plant of each of these varieties (assumed to be pure lines) was crossed to give the F1 generation and a single F1 plant was sdfed to give the F,., generation. Eight F= plants were assigned to a set at random, 4 being designated as male parents and 4 as female parents. All 16 possible intercrosses were made among these F~ plants and at the same time each was selfed to give an Fa progeny. Ten of these sets xvere made up by use of a different random sample of 8 F= plants in each set.
The 16 intercrosses (DII) and 8 Fa families from a set were planted in a randomized block design of 2 replications at Clayton, N. C., in 1957. Plots of Hicks, C139, F:, and F2 from remnant seed were included in each replication. Ten of these sub-experiments were grown, each tracing back to a different set of 8 F= parent plants. Seed beds of each plot were sown in February, 1957. The beds were replicated and randomized with a separate bed for each field plot. At the time the plants had about 5 true leaves l~oint contribution from the Departraents of Experimental Statistics, Field Crops, and Genetics, North Carolina Agr. Exp. Sta., Raleigh, N. C., as Paper No. 1036 of the Journal Series.
Assistant Professor of Genetics and Experimental Statistics; Professor of Field Crops; and Professor of Experimental Statistics. and Hea& Department of Genetics. random plants were removed from the beds and transferred to plant bands in flats where they were allowed to become established for about 2 weeks before transplanting by hand to the field. This method of transplanting was described by Mann and Tisdale (3) and was found to give the lowest within-plot environmental variation of any of the methods studied. Each plot consisted of a single row of 15 plants and data were obtained only from fully competitive plants. Failure of seedling establishment resulted in less than the complete material in some of the sub-experiments.
The form of the analysis of variance for the F= intercrosses was presented by Comstock and Robinson (I) and is shown in table The components of interest are o%~t, ~r~, and o~,,. From the analysis of Fa data shown in table 1, the component of interest is o%.. A covariance can also be computed between the Fa selfed progeny of an F.a and the mean of its progenies in the intercrosses. This covariance is estimated with 59 degrees of freedom and is designated Coy (DII,
The genetic expectations of these variances and covariances were obtained under the assumption of additive (~a), dominance (a~), and additive X additive epistatic (o~aa) variances only and are presented in table 2. The genetic components of variance are those for the F.-population. For example, the expectation of the first component in table 2 is ~=m 1 O=a +1____ aeaa" A descrip----T t6 tion of derivations of genetic components of variance is given by Kempthorne (2).
A least squares analysis, described by Mather (4), was used estimate the additive, dominance, and additive X additive types of genetic variance from the five estimates of variances and covariances. The variance-covariance matrix used to obtain these estimates is shown in table 3.
The characters which were studied are shown in table .4. Days to flower, plant height, and number of leaves were obtaMed on an individual plant basis from all plants in the experiment and leaf length and leaf width were measured on five plants per plot 
